Measurement of ATPase activities of myosin at the level of tracks and single molecules.
In order to determine the degree of mechanochemical coupling in actomyosin in vitro motility assays, it is desirable to measure the sliding velocity and the associated ATP turnover simultaneously at the single filament level. Actin sliding over tracks of immobilised heavy meromyosin (HMM) has been initiated by flash photolysis of caged ATP. Flash photolysis has also been used to displace fluorescent Cy3-EDA-nucleotides from HMM tracks to monitor the ATPase activity. These assays are now being combined using total internal reflectance fluorescence (TIRF) microscopy with a dual-view detection system for Cy3/Cy5 labels on ATP and actin respectively. In other experiments, we are exploring the use of the single molecule kinetic technique developed by Funatsu et al. (Nature 374, 555-559, 1995) to scale down ATPase assays of Dictyostelium myosin fragments and to elucidate the mechanism of regulation of the molluscan (scallop) myosin ATPase. Although fluctuations occur from the binding and release of Cy3-EDA-nucleotides during turnover and might provide a measure of the ATPase activity, other sources of fluctuations also need to be considered.